This publication is in copyright. Subject to statutory exception and to the provisions of relevant collective licensing agreements, no reproduction of any part may take place without the written permission of Cambridge University Press. Cambridge University Press has no responsibility for the persistence or accuracy of URLs for external or third-party Internet Web sites referred to in this publication and does not guarantee that any content on such Web sites is, or will remain, accurate or appropriate. Information regarding prices, travel timetables, and other factual information given in this work are correct at the time of first printing, but Cambridge University Press does not guarantee the accuracy of such information thereafter.
First published 2009 Printed in the United States of America

A catalog record for this publication is available from the British Library
Library of Congress Cataloging in Publication data
Preface
Over the past two decades the benefits of biosensor analysis have begun to be recognized in many areas of analytical science, research, and development, with analytical systems now used routinely as mainstream research tools in many laboratories in many fields. Simplistically, biosensors can be defined as devices that use biological or chemical receptors to detect analytes (molecules) in a sample. They give detailed information on the binding affinity and in many cases also the binding stoichiometry, thermodynamics, and kinetics of an interaction.
Label-free biosensors, by definition, do not require the use of reporter elements (fluorescent, luminescent, radiometric, or colorimetric) to facilitate measurements. Instead, a receptor molecule is normally connected in some way to a transducer that produces an electrical signal in real time. Other techniques such as isothermal titration calorimetry (ITC), nuclear magnetic resonance (NMR), and mass spectrometry require neither reporter labels nor surface-bound receptors. In all cases detailed information on an interaction can be obtained during analysis while minimizing sample processing requirements. Unlike label-and reporterbased technologies that simply confirm the presence or absence of a detector molecule, label-free techniques can provide direct information on analyte binding to target molecules typically in the form of mass addition or depletion from the surface of a sensor substrate or via changes in a physical bulk property (such as the heat capacity) of a sample. Until recently, label-free technologies have failed to gain widespread acceptance due to technical constraints, low throughput, high user expertise requirements, and cost. Whereas they have proved to be powerful tools in the hands of a skilled user, they have not always been readily adapted to everyday lab use in which simple-to-understand results are a prerequisite. Despite this limitation, the potential today for label-free approaches to complement or even displace other detection technologies has never been higher. This book covers established label-free technologies and emerging developments in label-free detection systems, their underlying technology principles, and end-user case studies that reveal the power and limitations of such biosensors. The chapters are intended to give both the expert user and the general reader interested in the technologies and applications behind label-free biosensors an insight into the field from expert opinion leaders and practitioners. As such, most chapters contain one or more worked examples that guide the reader through
